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* i sac i: » r&i-r * * 2 x« ^rns a uwtM x & tut 

«ffi Y fc SO L T & J: 'J CiSS $ ft . X R 
Y 2r*t L t aHR«ESrK«a Y Mo L . ftSBR 

mim%m7jknw\-<omm y ci ks#we £ en so l . 

fcRTOAC^l/OMStfSiiCJ: 1 ). ttftSflt 

tffiYi^t . tlx Yiai(c:saw»^ wx& 
epflu-r -r t s-^rnt 1 i ieskw^x-?-?- * 

xrnssa. 

4 y«cintmai8ft. Km i i 

YifflltSit^ J: 5 Kl2a$ft. RVBX&tftt 
ttffiYco^E^BmfrT'^hft^r^Xvr x7*m 

«Ear LTK*$ it & .1 fc K J: 0 . tH«tttt(c£B 
fc»1irarS:£j£3ii\ BBetW*HdSr* 77 -f -^F# 

It* # Sr^ftlOftT' . X - «ffi Y IBKXaSlitt' < 
/UXrE|]Jn-tS^ t r# f&fc 1" &7 0 7X'-?f < X7*M 



t^xv-tm X7*w^a„ 

Off 2 7 F U ^'7. ? iOM?'l m^t^-liz: 'MtRt h - t 
JbiaMHRWE £ WJirtft Y F 7 4 X 1 2-* L , IS* 



i'jC, 1 > 7 F U >'7, 7 RJ/tSSI 2 > 7 F 
U ? tf) &n th 7) ft) tflg-t V 7 ■? <r>?-? X fi Sis (c « 

mztix^hztz mm 1 1 & mm. 3 a timer.) r 

5 X-7-T 4 Slit. 

[ m%m 6) mi mm x .ai>*mea y // . ? 

m i s«t stisrf 4 fs 2 a^kcc x&t^tt 
vmmmYcomwmnmwx'W.bixfzryx-?? ■< 

[ imm 7) mi mmzim x a^ms y . «^ •> 

•< >«tffltr h^ymtrmmiz . HtWCSI 

ism i »sxiii£& i ««t«i6i-rsm2a«^ 
vs a «ms x .a [>ism® y t ms i x xn-t & x ? 
csea $ ft. s ^js^^i*]^®^ xa^isns y ^ 

[itsiss ] m i »Rfc*ffix&tflraY 

£ft. EJBl«RX(iK»lSSfc»l*l-r4»2»Slc 
«ffiA aWg[«8iX&VK1lffi Y fc ffi|8| LTXSS-fi ct '3 

mmmim.foX'W.btitzy7X-?T < xtv -f j^hx- 
mm a o jb^oisusiE* Ji* "5^-^fsi^h^)Wx)) 

1 1 S 7 C 5 X ■? t •f ^ 7" U 'f ' <4 / U „ 

[ n$qi 9 ] mm ixas am^r •> x-? ? < x r 

^BE^epjnL, immYnmmmizymi.. mm 
mt,z . a^T- ^ izm tx mwuzimmA tcs $ a^* 

HE *: EPiP LTScHS-friifcCiO. *f* JSflft oiMI 
y 2r EPSn t h Z. t Sr 1 1" 4 7* 7 X •? r < x 7 U -f 



c if *ii 10] mi x &c^«ffi y ^-f 
7-^ >s&y r l^is^7'f y tWMttfaiz&te-t 

11m .1 latitm-fft *2as«fc«ffAjs^RiMixRyf 



iSttffi y k Kia L X 3c^T 4 J: 3 CSS 3 *u HfKffi x 

wmw&YnzffiiMn&x^httfzryxvT * x 
tm^m^m^v <r>w& x - mm y mx- . siw ft 

$ t 4 K#><r)im ft fir fcit 4 - k ft If® t 1" * T y X~7 

[fi^ii in si a«c«ffixRuf«aY*«. 

ffi Y k glU LT 3aif 4 «fc 5 KR1 £ ft. - WMM X Rtf 

Km® Y<mmMWfcx-w.hh.tzTy x-?f * xrv 

A ^MzfttmWllf&l'Z&^X . 

tKmEftEPSPL- IfttffiYcOilKftllK^U HuBft 

«(= , *5kt- ? t is t t a«wt &ra a * 

b»* a*»««ttT, «ffix -ma y ncaam*^ 
ft epjo-r i. i k ft »a k ? 4 r y x •? f a x r w 

[000 1] 

n*)VW-%<rmWo&mf\zrvX-3rr ■< xrv 

[0002] 

r7X7f^ XTW ( PD P ) 

^SlfiBa^a^TflST'* I. .1 k *» <b , C R T 
PDP14. yilljy-Si^zmiXii*) . Nt'yay 
[ 0 0 0 3 ] 0 1 0(4, P D Pc7)^7 1 O^ttft 

aaia*iKH , fctt!B**i". hi ui. *7-ffl^i o 

<?X *ffiXlCffi-3fc«f»rffi£ipt. 1« 
-ffifcJi . I T 0 K«(0a^|1BS 1 2 1 Rtfl 2 2 #5 

oc^frfcEasft. unpo&int&i 3 i5!/i 32 

tf-^il^fljgHJimffi 1 2 \TBdf\ 2 2i:£Jgj£$;h.TV , > 
I) . Shifts 12 1k ^Sflffi 13 1k t-mffiX 1 #fl} 
BKSfu jgaMffi 1 2 2 fc&MHI 1 3 2 hTtiV 1 
#ffJjfcS*vt04. BffiX 1 &t>'«ffiY l±KUi. S* 

O {Still 5*<»f£ft-0>4. 
[00041 -J. tfyxmmieco^ MgOfSHJIl 
5 fcttflffcfflfcUi. t£ffiX UtflMY 1 kfiSISILT 
13ctS^t. 7KUX11A1. A2. 
il^WHfttt^iPafil 7 .1-1 7 3A«5ftt^ 
4, Ultl 7 1. 1 7 2. 1 7 25.7/1 7 3 cOl^-g- ? Pal 
Ct4f ft-fft. »«CJ: 9£U«£mS#'A#tLT 3« 
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•fecD#R. »Gatf#B£»*-r4a3t*l 8 1, 1 8 
2S.t>'18 3«»$ixT^I». ^3tflsl8 1-183 
k M g OftBflR 15k WlBIOfttKSHCtt . M itfNe 
H-SliXe^-y^l-^^^ftX^ilTV^I). 010 

ft. ^feat/wfecomfeM^iiytft^-r. 

[ 0 0 0 5 3 09(i. IWi 5^*-feffl*ft-? h U ■•/ ? 
^^CltTt P D PW««ffiiKftjp-f . P D P<A . *3» 
^75®)s!iftffi^a < )C}£5M^-S> -I k IC± 0 . W^^SM 
rtcoiEffiY 1 -Y 1 0 . ffiffiX 1 -X 1 o&tfr K U .7. 
IffiA 1 - A 1 4 W^HPJKC . / S -<?)€ffi X D 1 . YD 

1 . X D 2 . Y D 2 Sf/T S-«TK L-7.fi A D 1 R 
t>'AD Itm^iXX^-h . P D P(i. 

-«ffiftfg^t4<o{i . mtfLi^tmut rtiik t-t 

ffi^ -9 T B®* { fiTT 4 COT . i iift K± t 

htzfrx'hh. m9xt,mmt<ot:Mz^ ^m^mi 

^^•ffltcffioTtfliffift, 17-f yft-co^lTV^ 

[oooejys -wmimmmtn-mfcx'h o , 

*m&!>\-CDim.fa 1 4 5r)?< L ( WW 4 - 2 2 3 0 2 

7'$:)StfT - 1 1 4 3 6 2~?) . IfUSaftlfli 

Slf 4 ^ S/^iSSS § ti X t < & 
[0007 3 

COT. i 6»3l£S:3t*t ftiSW* - k ^ 

^fanH^a lt. x o^m^z^mi^v%mm 
mmmmmmmm±tz> z ttfx* &ryx 

[00081 

[ piffiftfi??*-f 4 A<?)*aat^^<ofpfflj»* 3 #5691 

(4 . *^*W*^ftifittMWW*-4*ft KB ar#S 
L"r«ffl8iifct»*5 , C*0, i-f . Ill 2(cS-5\>T^ 
^MKBrtW^-f 4 k # i it & OXB ft Id W 4 . 7 1 ; u 
zltti, miajnfifA^HIUififfciiS. -f&.b*>. r 

K VXlftmS. . t f7* K U .7-«ffi A. 1 k Sffi Y .1 k <50ia 
T'ffhiX. ;X(C7 K U X«ffiA 1 ktffiY 2 kcOlSlTfi 1 
ibix . JXC T V V Xllffi A 1 k tffi Y 3 k ^ISIT'ir*? 
ix. KlTRttCff^n 4 « ^tRWfiTWC (WitfUffiX 

csov^EraoSii. affi.Yc-5 0v*<ensuSii. 7 

F uxW& a 1 0 v epfln Sit4. «fi a - y 

Mttfl:E(4. CWitfl 90Vf?>4. 
[000 93 fllffiY 1 CfiJt(4- 1 5 0 V<O^S 
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A 1 - Y 1 fflt1S*S*i. Z F 'J ti*tiX MM 

x i - y i mzi&Mrfl . i <o«fc 3 ^rr H uxftfcck 

9 4 1 ■ tSIBWffif <?) 0 h , «^(±T F U X«ffi A 1 (MS. 
ItfBffliX lflK^lfrft. IE-^ ^-yliltffiY 1 HOlc^l* 1 
ft. 7 H U.**ffi A 1 WMkffib 1 8 1 Ji&t/ttffix 1 

Y l HoMgOftIHgl 5JLCIK>atWr#WI8fi 
T . (A) Iz^i'X b &RJI K =5: 4 . 
[0010] m2^7-f >f|5]1f^r FL'^& 

(B) C*-TJ:'544IMUc i S:6. d^ftm^ 

2Htc9l*&£*l*. d 3«*fifWT 
t fcviT t , jS*T L i 0 1 1 SH^fco^TfrirfU IE 
4 7}->A' ; T Fl^X^KEA 1 C$-oT 7 -( 

'MBSSitiikfc'S:*. **>8ift. tg«Ylfti£fc 

*fl<«raari6rteStJ:6S«) £ft4d<ht;:&4. #c 

1 S 1 itOtiXD 1 HOSTOi. *ffiY 1 - 
DP^«ttCJ:->T5ei4ffiSjttiJtBJf.St\«3e*l 

S l ±<ot;SXD l (It . P8N"6fti56^«E<7)«ffi 
fc*)IHT, ;5fcm«&£ft4, 

[0011] Mitf. TFU^WISItfcV^T. T F b -X 
IgffiA 1C100 Vtf'ffljP^ft. «ffiY 1 1 8 0 VC9 
^f#y W-A#EPtP$ft£i: S . ( C ) (c^-f «t 3 T 
FU^ttffiA 1 £P§@>: LttSY 1 fcliSfc-f 4SHta« 
IS5iif2ft, .Iftarffi^i: LX . ( D ) KTjrf «t '< 
x l - Y l raO&fctlMrf 4 . CIO J: 0 ^%wmi . 

•i:i:co«Mo6iiSnmE« { o vt^s^-f $ y?'TJ>o 

t i . m%K<mmz i. o £ w#4 , s £ . .r 01^1 

1*4. 

[0012] oto*^(±. cut*)* 5 

f^iHcfgit. tm.mtm^mzm±^tihXo 

x 7- u -f gwxu .mi&mzmm xaxftt& y # , m 
^y-i y%mf'PM^vA ytuftK-ftftizftteth^ 

(4i2J3 1 *f|flrf «>»2««K«ffiA*«KtWSX& 
t/'l^fSY t WS LX3£M~? '6Xo (cffiiiSft. . Rftfl 
XRtft£^Y<0jlffia>1^ffcTl£*>ft*:7' 5X7 r 4 

ST . ffi«<if it 4 & Morals] 

[ o o 1 3 ] ; cosi i acinar. f&Rtt<oiwa t * 



4*wcOlKl*7tT^4. Sbj^-f ytM^^^lSHcT-f^E 

-r 4 ^im^mmnco yi-wmiz-o^x . n&ws-js 

?i*»«Xii» t/UXOSttalc J: 4ffi«^ff^ii 4 O) 

x\ z<vfc&Mzwm*ti&M.mm i *%}*tix . $m 
[ooi4]*i i jrwru. ±ie»uuss 

14 . £T*>tfffiX -HffiYBITHIESSriB* *it4 ^ 

1*1 (co i, vt co^ismffi y mzim. i x mmms. * im 
m y tc epjp l . ftmm&h<mffl%*®m<r>%& y t 

iStRe*) t s § a^mE * a ceniii i t was. ? 4 

Yi-g-yjf . X - «fl5 YIHC^SBiifm^ S- tplju 

t4, 

[ 0 0 1 5 ] i<0» 1 JBWt iiitf. rs-fSton 

ttfi^iST jh» h ti % z comkMzwst $ ft 4 ms.m< 

$ft4h^ djjMtem-*. Kannanu. ^s- 
mffitontTF \s:mWiX~ftmmzt£h i o izmmt 

arffiil&t4'i^A { &Vvt ^3Sfta*S1'4. 
[0016] $ c, c. 7"7 X7f -f -f /<*W)8 

mzmtx^z,, m2%mz%hry x-7n : < xr\, A 

«t=5(. CWCSI $ ft . 1 3fflRiiKS! 1 M®. 

tttmth'm-i mm-z m% a *<KiEffi x&vis®$ y t 

ffl LT SI 1 4 J: d fcffiffi $ ft . x ay isi:® 
Ycoaffi^i^tt^TSbft^y^xv^' < x?v4rt* 

xmmmth Z tlz£ *) . «rtt£^^^«Ma:^ 

bue t a t l . Kg^a^KmcomT. mux-maiY 

S(C^?1fuKI^ nVUT^ 5: EPJP L . Z<ryfR2%PlilZJziU£. 

^.-n^mc^^i z t iz i o . sv^tRJwioifiOE 

■•f Tj- y t l-T^ttMKj** f&l* < i£K-t4^T . 7 F U 7. 

fimw^JSKiSfli $ ft 4 mc+w s ft . (wsw&Ktt 

^$r^1"4«. 

[0017] ^ S-l:S(c*r-f4.A"'7-l<Jlj|»l!« 
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t-fl.. ^2^<7)m2.««T1i. Sl-/7hUyX^ 
k. S2>7H/y^l:. gitRft^tCJEbT. imi 
is 7 h U ^ 7 £0M?i|tti7J k f£IS 2 7 hi-- y'X 7 

f) cm t -c±ie*ffi y t jjaaBWHSBEiaufJLia^jSS?* 

X7 h^lSl^f&MJWi -f-WE tTaWl^C^^ J: d t . 
i£g ly7M, yX^ #1/1231 2 7 hU i> 7, 7 CO M^'J 
ft^mm.^ V9 9 (T)nr- 9 A^«t*gS * ftT U4 , 
[0018] ic?>gi2!B«tC iftlf. *U*54 ^<?)^t 
*l*lSrS»C3ei 4 £ k **T * 5 k n 3 4 . 

x k 4^1*1 taqflEf h ^)wmw\c , 

ffCESSft. K»l«fiXJ4e*l*Rfc«[6|-fi* 
2 SfifcTO AtfRttffiXStf &«ffi Y k KI3 LT£g 
■f 6± ';(cffil£ft. ettffiX&tfKfcffiYiAaffitfSI 

[0019] Z(OfH3^zXtia. SttWfcOSiHkS 
SLk^SW$it3tMl:W* { fi'rSfiia±(=^4k^ftSrt 
r < 7. r\s4rt%frX'\& . IS 1 S*(cl;l&x&y'fl;tiY 

wrtEssft, t£s? 1 muxmm 1 s«k W01-4 

SS 2S«t=^A#israxfttfK*S y k MB LT3c 

!2i:ffiY^®^m#:tisfcix/tr5XTT -f xru- 
aipfiiwrtSMWw. ttnaiartcaai 1 x ^4 . 

[0020] I^m4?&aj3t;: ifttfV 7 Kl^ttftfrfi 
Cftjil$iiT*a^HSJ*S*ftjfifc»SL«t ') k Lfc 

2lf5OT. M^OH^gfgicJ; 4i^6<3^PJ^ 
a*3&ftWCf»jfc3ii.6. ifc, ^Jftk[5]l:|g»jiHS^^ffl 
04 .1 k 4 . JR 5 ftHfiCffii 7 s 5 Xvf -f 7. 7U 

$ ft . Kft 1 muxmm i sc k *titn-f 4 n 2 t 
ts A*»awsxftVK«flB y k mm 1 xxMth x 0 
cee $ ft . *3»«*<swrt oK«ffi x zuisra y co 
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[002 1] itf5JB5 JBBtJ:*ltf . 7 KUytfKfcfrfl 

mwtmz~M^xmtfhcr)x\ <mm<7>m% 
sac j: 4 &5w%mtim.tm&mzmt $ n 4 , » 5 

fWJCOH 1 . ±127* 5 X-7-f -< 7. 7" U -f ' ^/l- 

k. »H]88k$r^L, KIHMlllUi. iilR&t/^SW 
^iSHffi Y C-t#l-F ilSffl®E&y 'ftMffXEi EH* 
L. BE«fiY«afl?*)tK:^aiEL. BuBftfeC. ??^t 
- ^ CIS I; t iJHW W C KttS A (c ffi * ji AfllE 5 griflll L 

^m^x^ma-t 4, 

[0022] H6%afltc^4T5X-7r -f /U 

S&mmtHz. SvH^^FfftES^ii. g^lSSiXJi 
Kff 1 XRbtm-tilH 2 A-^M*1i X&tf 

tmm y k iir a T l- t ^ 1 4 i a t es § ft - tkw& x 

X - mffi Y BIT . ar?Pi*$^4^« 

[ 0 0 2 3 ] m 7 ?&0J If. 4 7" 7 X t < -7. 7* U "f > < * 
/HEMl^rST'(i . SlSKCUffiXS^tEffiY^. ^ 
5-f yflEKSv CEfiSft . iSM 1 S«^L(itt9( 
1 «1Sk 4ti*it 4 ffi 2 ««t«ffiA*^i«a X&L« 
ttYfcJtra LT3cH"f 4 ± 0 CUSSft. BE«ftXRV 

KmffiYcosBa^fsi:Mst'm'^ft^7'7 x-?f < 7. /u 
>f A-^.;i,.c*tt4SSi)^fficfcv>T . m&tfttim<n 
mm y c zti?ti&m%Em#mME. * eram l . 

«S*4i fc t±.») . IBHm£&9&ttttff&±ft3 

*isik LSt**a»»«^-c. ssx-msvRficx 

zSJ^A-nx«:enW4. 
[00 24] 

[SlJtffeftJB] Hlti. *.€BflO^ 1 H«t^?ic07*7 
X7f y 7. 7'b -f 2 0 f:> 7 a y 7 MX'S) 4 ,, 

[00 25] PDP2 K1 i P C^fj^ir-fDS 
^{-^^ y A ViMfa $ ftt ti D . ■?■<?) 3 ^ . 7' f. - 
VSiXD 1 . XD 2. Y D 1 7A^'Y D 2 Wa^'FFI^^ 

ft. ztibizmrmwmmtimvx a c . 

^tS^HSSX 1 — X nRU'WMY 1 ~Y n CJtf 4 1 
<50k<5a'|5l1ftC^-5T^4„ UT. ©m-fkl<!0fcy>C. & 
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[00 26] m®X : flSEX 1 — X n 
•BY : tffiY 1 — Y n 

/$-HOtSY:ttYl-Yn, YD 1 SO" YD 

9 

TFU TxHESI A : T F F-T-HfiiA 1 ~ A m 
^ft^tffiMnSftftmEii. 1iS[I]8&2 2T*£f£S 
ft. TKW*F7"fA'2 3, Y&iIF74 a'24. j&S 
F 7 4 A' 2 5 a^" X £il F 5 4 -a' 2 6 £ L X WM&lz 
ffi&Sftft. IfficepSn^ftftUBi. Wit* . 
Vw= 130V. V s = 1 8 0 V , V a = 5 0 V 
-Vsc=-50V. -Vy = -150V 
X'hh, 7FU-XF'7-<A'2 3. Yj&LYJ* A2 4. 
76$ F 7 4 A 2 5 &t>'Xit» k y 4 A 2 6 a, (iiiJ1S1l@S3 
2 7*»^<0^#tJ: OSOWSftS. iW»2 7l±.I<0 
ft^ar . F 7 F ?C! ? C LK . 8 

ttEKIHt* V SYNC fttf *flSBBH*9 H S Y N C ICS 

ATA a: PD P 2 1 fflC^H IT T F 1/X F y 4 A' 2 3 

[00 2 7] 7b*^h'7^<23ii y7hW^ 
22 1. 9-y*0»2 2 2fttf2 2 3*flU.TH4. 7 
F U X F 5 4 A' 2 3 Xl± . $W[US§ 2 7 1 fT#tf>#S 
Tpf-ftf*/? F V : JX?2 3 1 (CftJ&Sftft t . -ft 
* { 5 -v 2 3 2 fcftft *ft, Rjft-^ fcl£ t-fc 2 
{|«E W-VifiT F U-*lffiA£flfc*&3ftl> . t£$ F 
7-f A2 5l±. n t'y F£0>-7 F \si/X9 25 lb. ffl 
llzmt^ym (flt«*ffi) 2 5 2 l£n+21flii 
fcF7-fA*2 52fc£Wfft. i/7hPx^25 1 
(i. -9-7*7 4 -IV FrtfiOT F UX$[B]<7)#jffifclRlffl LT 

/WcHJWLfcy? YiWXtf? n ••.< ?A7J4igOT&£ft 

ft. v7 M/yX^ 2 5 1 <7) n f'-y FM^fflTHi-f-ftf 

it . m t> mtflts y i - y n iztm s ft ^ f 7 4 a- 2 5 

ffiYD l.at/WYD2{C®^$n3tF'7^A'2 5 2CD 
aUffi^f-^ AAHfctt - ^7bU xX 9 2 5 1 fc 

a&& 'o' a*£&£ft-c^ft. 

[00283 F 7 -f a" 2 5 2 rtSm&ftXhh F 7 -f A 
2 5 2 1 . H 2 fcjjp-T . E»L 3 1±. S -£ 

#omffi yco i o icgs $ ft , kme* l i &v l 2 u 

ZtlZ'tX. n+2fflOF7^ A'25 2 1 iZ-O^X&ffilZ 

& $ ftr v ^ h . msc omtmH 2 7 a* h \m * 

ft. ft*S 1 (i±E>-7 F Vi/X? 2 5 1 «D 1 tf-y FX 
tt±3E '0' T'&ft. 

[0029] (tftttlfflnfU, ft-f S CtCct 9*-f -y 

f - s w 1 a.f* s w 2 a** 7 c $ ftr v i& . c: o#iist . 

EH L 3 # 0 V CO imXX'Mm L2* 5 7n-f < >' 7" 

^Fjic $ n . *3iEHf; l i [z mm& v s *«epsp $ n § 

t . r^f.'T-FDl$:ji-5T M L 3 d'HH* fSBE VsC 
? I % ± M ' <•> ft ft . ^3IISIS LlS7o-f<> /tt.^t- 



L. ftifflI£HL 2 £ 0 VC-Tft h . le^L 3 frb?4 * 
-F*D2Sra-?T«g[*'SEfL. E»L3**0Vtg|ST 
lf«bilft. 

[00301 T Fb7ffi^T1i:. ff^S C t J: 07. ••/ 
^-SWlS.t>"SW2* i 'ittCjf7C$ix. S 
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Full Translation of JP H09-9757Q 

[Title of the invention] 

PLASMA DISPLAY PANEL AND DRIVING METHOD THEREOF, AND 
PLASMA DISPLAY DEVICE 

[Abstract] 
[Subject matter] 

This invention more effectively prevents an 
accidental mis-discharge around a border of an effective 
display area. 

[Solution means] 

A wall charge accumulated in a transmission place is 
neutralized by being discharged to the dummy electrode 
which is provided outside of an effective display area that: 
exists in an address electrode direction, which is the 
transmission place of the charge where a mis-discharge is 
generated. In an address period, a scan of the dummy 
electrode is not performed. The polarity of the charge 
accumulated in the transmission place is reversed to be 
neutralized by reversing a scan direction for each subfield 
without using the dummy electrode. The charge transmitted 
in the address electrode direction to be accumulated around 
the border of the effective display area is discharged 
through the address electrode by exposing an external part 
around the effective display area of the address elect; rode 
A within a discharge space. It is also allowed to deposit 
a conductive film on a dielectric substance around this 
instead of the exposure: 
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[What is claimed is] 

1. A plasma display device, comprising: 

a plasma display panel where an electrode X and an 
electrode Y are arranged parallel to each other in a first 
substrate for each display line and outside an effective 
display area which exists in an orthogonal direction to the 
display line, an electrode A is arranged to separately 
cross the electrode X and the electrode Y in the first 
substrate or a second substrate which faces the first 
substrate, and surfaces of the electrode X and the 
electrode Y are covered with a dielectric substance; and 

a drive circuit which has a discharge performed 
between the electrodes X and Y outside the effective 
display area for erasing a wall charge. 

2. The plasma display device according to claim 1, 
wherein the drive circuit performs an erasure discharge for 
erasing the wall charge between all the electrodes X and Y, 
applies a selection voltage to the electrode Y by scanning 
the electrode Y one by one only within the effective 
display are after the erasure discharge, applies a non- 
selection voltage to the electrode Y outside the effective 
display area, and selectively applies a write voltage to 
the electrode A to be discharged, thereby forming the wall 
charge required for the sustain discharge, and after the 
write discharge, it also includes the electrode X and the 
electrode Y outside the effective display area to apply an 
AC sustain pulse between the electrode X and the electrode 
Y. 

3. A plasma display device, comprising: 
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a plasma display panel where an electrode X and an 
electrode Y are arranged parallel to each other in a first 
substrate for each display line, an electrode A is arranged 
to separately cross the electrode X and the electrode Y in 
the first substrate or a second substrate which faces the 
first substrate, and surfaces of the electrode X and the 
electrode Y are covered with a dielectric substance; and 

a drive circuit, 

and 

wherein the drive circuit applies a selection voltage 
and a non-selection voltage to the electrode Y of selection 
or non-selection, sequentially scans the selection of the 
electrode Y, and selectively applies a write voltage to the 
electrode A in accordance with a display data for each 
selection to generate a discharge, thereby generating a 
wall charge required for a sustain discharge to make the 
scan direction in one direction or another direction for 
each subfield, and it applies an AC sustain pulse between 
the electrode X and the electrode Y after the write 
discharge. 

4. The plasma display device according to claim 3, 
wherein the drive circuit reverses the scan direction for 
each subfield. 

5. The plasma display device according to claim 3 or 4, 
further comprising : 

a first shift register; 
a second shift register; 

a selector to select one of a parallel output of the 
fist shift register and a parallel output of the second 
shift register in response to a selection signal; and 
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a Y driver to apply the selection voltage and the non- 
selection voltage to the electrode Y in response to the 
output of the selector, 

and 

wherein parallel output terminals of the first shift 
register and the second shift register are connected to a 
data input terminal of the selector so that a shift 
direction of the output of the selector is reversed in 
response to the selection signal. 

6. A plasma display device, comprising: 

a plasma display panel where an electrode X and an 
electrode Y are arranged parallel to each other in a first 
substrate for each display line and outside an effective 
display area which exists in an orthogonal direction to the 
display line, an electrode A is arranged to separately 
cross the electrode X and the electrode Y in the first 
substrate or a second substrate which faces the first 
substrate, and surfaces of the electrode X and the 
electrode Y are covered with a dielectric substance; and 

a drive circuit for supplying a sustain pulse between 
the electrodes X and Y outside the effective display area. 

7. A plasma display panel where an electrode X and an 
electrode Y are arranged parallel to each other in a first 
substrate outside an effective display area which exists 
for each display line, an electrode A is arranged to 
separately cross the electrode X and the electrode Y in the 
first substrate or a second substrate which faces the first 
substrate, and surfaces of the electrode X and the 
electrode Y within the effective display area are covered 
with a dielectric substance, wherein an effective display 
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area inner part outside the effective display area of the 
electrode A is exposed to a discharge space. 

* 

8. A plasma display panel where an electrode X and an 
electrode Y are arranged parallel to each other in a first- 
substrate outside an effective display area which exists 
for each display line, an electrode A is arranged Lo 
separately cross the electrode X and the electrode Y in the 
first substrate or a second substrate which faces the first 
substrate, and surfaces of the electrode X and the 
electrode Y within the effective display area are covered 
with a dielectric substance, wherein a conductive film is 
deposited on the dielectric substance on top of the 
electrode A and in an effective display area inner part 
outside the effective display area. 

9. A plasma display device, comprising: 

a plasma display panel according to claim 7 or 8; and 

a drive circuit, 

and 

wherein the drive circuit applies a selection voltage 
and a non-selection voltage to the electrode Y of selection 
or non-selection, sequentially scans the selection of the 
electrode Y, and selectively applies a write voltage to the 
electrode A in accordance with a display data for each 
selection to generate a . discharge, thereby generating a 
wall charge required for a sustain discharge, and it 
applies an AC sustain pulse between the electrode X and the 
electrode Y after the write discharge. 

10. A driving method of a plasma display panel where an 
electrode X and an electrode Y are arranged parallel to 
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each other -in a first substrate for each display line and 
outside an effective display area which exists in an 
orthogonal direction to the display line, an electrode A is 
arranged to separately cross the electrode X and the 
electrode Y in the first substrate or a second substrate 
which faces the first substrate, and surfaces of: the 
electrode X and the electrode Y are covered with a 
dielectric substance, wherein a discharge is performed 
between the electrodes X and Y outside the effective 
display area for erasing a wall charge. 

11. A driving method of a plasma display panel where an 
electrode X and an electrode Y are arranged parallel to 
each other in a first substrate for each display line, an 
electrode A is arranged to separately cross the electrode X 
and the electrode Y in the first substrate or a second 
substrate which faces the first substrate, and surfaces of 
the electrode X and the electrode Y are covered with a 
dielectric substance, wherein a selection voltage and a 
non-selection voltage are applied to the electrode Y of 
selection or non-selection, the selection of the electrode 

Y is sequentially scanned, and a write voltage is 
selectively applied to the electrode A in response to a 
display data for each selection to generate a discharge, 
thereby generating a wall charge required for a sustain 
discharge to make the scan direction in one direction or 
another direction for each subfield, and an AC sustain 
pulse is applied between the electrode X and the electrode 

Y after the write discharge. 

[Detailed description of the invention] 
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[Technical field including the invention and prior art 
therein] 

[0001] This invention relates to a plasma display 

panel and a driving method thereof, and a plasma display 
device . 

[Related art] 

[0002] A plasma display panel PDP is a sel t'-luminous 

type so that it is good in visibility, and is made thin and 
can display in a large screen and at a high speed, thus it 
has been given attention as a display panel which 
supersedes a CRT . Specially, a surface discharge AC type 
PDP is suitable for a full color display to be expected in 
a hi-vision field, thereby being required to be high in 
picture quality. 

[0003] FIG. 10 represents a state that a distance 

between opposite surfaces of a color pixel 10 of a PDP is 
broadened. FIG. 11 represents a longitudinal section along 
an electrode XI of the color pixel 10. In one surface of: a 
glass substrate 11, transparent electrodes 121 and 122 of 
an ITO film, etc are disposed in parallel to each other and 
metal electrodes 131 and 132 of copper, etc arc- 
respectively formed on the transparent electrodes 121 and 
122. The electrode XI is composed of the transparent 
electrode 121 and the metal electrode 131, and the 
electrode Yl is composed of the transparent electrode 122 
and the metal electrode 132. A dielectric substance 14 for 
sustaining a wall charge is deposited on the electrode XI 
and the electrode Yl, and an MgO passivat ion f ilm lb :i s 
deposited thereon. 
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[0004] On the other hand, address electrodes Al, A2, 

A3 and barrier ribs 171 to 173 which divide the address 
electrodes Al, A2, A3 are formed in a surface of: a glass 
substrate 16 which faces the MgO passivation film 15, in a 
direction of crossing the electrodes XI and Yl while being 
separated from them. Fluorescent substances 181, 182, 183 
which receive an ultraviolet ray generated by each 
discharge and emit red R, green G, blue B lights of the 
three primary colors are deposited in adjacent intervals of 
the barrier ribs 171, 172, 173. In a discharge space 
between the fluorescent substances 181 to 18 3 and the MgO 
passivation film 15, for example, an Ne + electrode Xe 
penning mixture gas is injected and sealed. Areas RA, GA 
and BA shown in a dashed dot line in the PIG . 10 
respectively represent monochromatic pixel areas of red, 
green and blue. 

[0005] FIG. 9 represents a brief configuration of a 

PDP where such monochromatic pixels are arranged in a 
matrix shape. The PDP formally extends an effective 
display area to form dummy electrodes XD1, YD1, XD2, YD2 
and dummy address electrodes AD1 and AD2 in the outer side 
of the electrodes Yl to Y10, the electrodes XI to X10 and 
the address electrodes Al to A14 within the effective 
display area. The PDP has the gas injected into and sealed 
within the discharge space. The reason of forming the 
dummy electrode is because dimensions or characteristics 
are different in the bordering part and inner part so that 
the picture quality is deteriorated if the dummy electrode 
is not formed, thus it is formed to prevent such 
deterioration. In FIG. 9, electrodes of one line along 
each side of and outside the effective display area are 
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only shown for the sake of simplification, but there are 
formed dozens of lines in reality. 

[0006] The dummy pixel is composed in the same manner 

as the display pixel, and is affected by a discharge within 
the effective display area to cause a mis-discharge which 
is a cause for deteriorating picture quality. So, in the 
related art, there are proposed means for restraining the 
mis-discharge by forming a light shielding layer on a glass 
substrate 11 outside the effective display area, making the 
dielectric substance 14 thick (Japanese patent application 
laid-open No. Hei 4-223025), or widening a discharge gap 
within a limit in the adjacent electrode (Japanese patent 
application laid-open No. Hei 5-114362). 

[Technical subject matter to be solved by the invention] 

[0007] However, such a means is not a proper way in 

dealing with the cause for the mis-discharge generation, 
thus the light emission by the mis-discharge cannot be 
sufficiently reduced. It is an object of the present 
invention to provide a plasma display panel that is 
adaptive for effectively preventing an accidental mis- 
discharge around the border of an effective display area by 
directing attention to a cause of the mis-discharge, and a 
driving method thereof and a plasma display device. 

[Means to solve the subject matter and it operational 
effect] 

[0008]- The present invention is worked out by 

considering a cause which generates a mis-discharge around 
a border of an effective display area. Firstly, a cause 
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which might generate the mis-discharge is explained on the 
basis of FIG . 12. An address discharge is performed one by 
one from a first display row. That is to say, the address 
discharge is firstly performed between an address electrode 
Al and an electrode Yl, then it is performed between the 
address electrode Al and an electrode Y2, and then it is 
performed between the address electrode Al and an electrode 
Y3 to go on as follows. Before starting to scan, for 
example, 50V is applied to the electrode X, -50V is applied 
to the electrode Y, and 0V is applied to the address 
electrode A. A discharge inception voltage between the 
electrodes A and Y is, for example, 190V. 

[0009] Next, a scan pulse of, for example, -150V is 

applied to the electrode Yl, and at the same time an 
address pulse of, for example, 50V is applied to the 
address electrode Al . By this, a discharge is generated 
between the electrodes Al and Yl to trigger a discharge 
between the electrodes XI and Yl. Among space charges 
generated by such an address discharge, electrons are drawn 
to the address electrode Al side and the electrode XI side, 
and positive ions are drawn to the electrode Yl side so 
that negative wall charges are accumulated on the 
fluorescent substance 181 of the address electrode Al side 
and on the MgO passivation film 15 of the electrode XI side 
and positive wall charges are accumulated on the MgO 
passivation film 15 of the electrode Yl side, thus it 
becomes the same state as shown in (A) . 

[0010] Next, the address discharge is generated in a 

second display line in the same manner and it becomes the 
same state as shown in (B) . In a space of the first 
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display row upon the discharge, the positive ion remaining 
without being re-combined is drawn to the electrode Y2 side 
by a relative high voltage between the electrodes XI and Y2 . 
Such an operation is also performed on the pixel, which is 
to be tuned on, for the rows below the third display row, 
thus the positive ion is transmitted in a final display 
line direction along the address electrode Al . As a resu lt:, 
an excessive negative wall charge is accumulated around the 
electrode Yl when compared with the average, i.e., an 
accumulation by a substantially reverse directional 
transmission of the negative charge. Specially, the wall 
charge of the electrode XD1 side of the fluorescent, 
substance 181 is escaped from an area, where the charges 
are neutralized, by a sustain discharge or an entire write 
discharge/entire self-erasure discharge between the 
electrodes Yl and XI, thus the negative charge remains in a 
state of being accumulated. A discharge starts between the 
electrode XD1 of the fluorescent substance 181 and the 
electrode, of which the voltage is the highest in the 
adjacent electrodes, in a time point when the accumulated 
amount exceeds the value set by the characteristic of the 
PDP. 



[0011] For example, in an address period, a discharge 

with the address electrode Al as an anode and the electrode 
Yl as a cathode is initiated, as shown in (C) , when 100V is 
applied to the address electrode Al to apply a sustain 
pulse of 180V to the electrode Yl. And, this causes a 
discharge between the electrodes XI and Yl, as shown (D) . 
The mis-discharge might also be generated by the 
accumulation of the wall voltage even though it is a time 
point when the applied voltage between all electrodes is 0V . 
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Further, the mis-discharge is also generated in the same 
manner even when the electrode X and the electrode Y are 
reversely arranged . 

[0012] The present invention below is devised Co 

effectively prevent the mis-discharge by paying attention 
to the cause of the mis-discharge generation as above. A 
plasma display device related to a first invention includes 
a plasma display panel where an electrode X and an 
electrode Y are arranged parallel to each other in a first 
substrate for each display line and outside an effective 
display area which exists in an orthogonal direction to the 
display line, an electrode A is arranged to separately 
cross the electrode X and the electrode Y in the first 
substrate or a second substrate which faces the first 
substrate, and surfaces of the electrode X and the 
electrode Y are covered with a dielectric substance; and a 
drive circuit which has a discharge performed between the 
electrodes X and Y outside the effective display area for 
erasing a wall charge . 

[0013] According to the first invention, the discharge 

for erasing the wall charge, e.g., a write discharge and an 
erasure discharge following this or a discharge caused by 
the applying of a sustain pulse, is performed for a dummy 
electrode outside the effective display area which exists 
in an orthogonal direction to a display line and which is a 
transmission place of a charge causing a mis-discharge, 
thus the wall charge accumulated in the transmission place 
is neutralized to prevent an accidental mis-discharge. 

[0014] As the first aspect of the first invention, the 
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drive circuit performs an erasure discharge Cor erasing the 
wall charge between all the electrodes X and Y, applies a 
selection voltage to the electrode Y by scanning the 
electrode Y one by one only within the effective display 
are after the erasure discharge, applies a non-selection 
voltage to the electrode Y outside the ■ effective display 
area, and selectively applies a write voltage to the 
electrode A to be discharged, thereby forming the wall 
charge required for the sustain discharge, and after the 
write discharge, it also includes the electrode X and the 
electrode Y outside the effective display area to apply an 
AC sustain pulse between the electrode X and the electrode 
Y. 



[0015] According to the first aspect, the scan causing 

the charge transmission in the address electrode direction 
is not performed for the dummy electrode, thus the 
transmission of the charge causing the mis-discharge is 
prevented around the dummy electrode and the wall charge 
accumulated in the transmission place is effectively 
neutralized by the discharge, thereby preventing the 
accidental mis-discharge. Further, the drive circuit is 
good enough by only being simplified to not be selected for 
the dummy electrode in the address period, thus it is not 
necessary to add a circuit of a special configuration or to 
supply a special data. 

[0016] Further more, in relation to fabricating the 

■ 

plasma display panel, no special process is required for 
preventing the mis-discharge around a border of the 
effective display area of the address electrode so that it 
is suitable for mass production. A plasma display device 
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related to a second invention includes a plasma display 
panel where an electrode X and an electrode Y are arranged 
parallel to each other in a first substrate for each 
display line, an electrode A is arranged to separately 
cross the electrode X and the electrode Y in the first 
substrate or a second substrate which faces the first 
substrate, and surfaces of the electrode X and the 
electrode Y are covered with a dielectric substance; and a 
drive circuit, and wherein the drive circuit applies a 
selection voltage and a non-selection voltage to the 
electrode Y of selection or non-selection, sequentially 
scans the selection of the electrode Y, and selectively 
applies a write voltage to the electrode A in accordance 
with a display data for each selection to generate a 
discharge, thereby generating a wall charge required for a 
sustain discharge to make the scan direction reversed for 
each integral multiple of the number of subfields, and it- 
applies an AC sustain pulse between the electrode X and the 
electrode Y after the write discharge. According to the 
second invention, the charge transmission direction of 
positive ions and electrons which have different directions 
to each other is reversed by reversing a scan direction, 
thus it is transmitted along the address electrode so that 
the wall charges remaining around the border of the 
effective display area are neutralized before being 
abnormally accumulated, thereby effectively preventing an 
accidental mis-discharge from being generated. 

[0017] Further, because it is not necessary to have a 

power drive circuit for the dummy electrode, its 
manufacturing cost and power consumption can be reduced 
when compared with the first invention. In a first aspect 
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of the second invention, the drive circuit reverses the 
scan direction for each subfield. In a second aspect: of 
the second invention, the plasma display device includes a 
f irst - shift register; a second shift register; a selector 
to select one of a parallel output of the fist shift 
register and a parallel output of the second shift register 
in response to a selection signal; and a Y driver to apply 
the selection voltage and the non-selection voltage to the 
electrode Y in response to the output of the selector, and 
wherein parallel output terminals of the first shift 
register and the second shift register are connected to a 
data input terminal of the selector so that a shift 
direction of the output of the selector is reversed in 
response to the selection signal. 

[0018] According to the second aspect, the scan 

direction of the display line can be easily changed. . A 
plasma display device related to a third invention includes 
a plasma display panel where an electrode X and an 
electrode Y are arranged parallel to each other in a first 
substrate for each display line and outside an effective 
display area which exists in an orthogonal direction to the 
display line/ an electrode A is arranged to separately 
cross the electrode X and the electrode Y in the first: 
substrate or a second substrate which faces the > f irst; 
substrate, and surfaces of the electrode X and the 
electrode Y are covered with a dielectric substance; and a 
drive circuit for supplying a sustain pulse between the 
electrodes X and Y outside the effective display area. 

[0019] According to the third invention, in relation 

to a dummy electrode outside an effective display area 
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which exists in an orthogonal direction to a display line, 
which is a transmission place of charges causing a mis- 
discharge, if a wall charge accumulated in the address 
electrode exceeds a designated amount, then a sustain 
discharge is performed to neutralize the wall charge, 
thereby preventing an accidental mis-discharge. In a 
plasma display panel related to a fourth invention where an 
electrode X and an electrode Y are arranged parallel, to 
each other in a first substrate outside an effective- 
display area which exists for each display line, an 
electrode A is arranged to separately cross the electrode X 
and the electrode Y in the first substrate or a second 
substrate which faces the first substrate, and surfaces of 
the electrode X and the electrode Y within the effective 
display area are covered with a dielectric substance, an 
effective display area inner part outside the effective 
display area of the electrode A is exposed to a discharge- 
space . 

[0020] According to the fourth invention, a charge 

transmitted in an address electrode direction to be 
accumulated around the border of an effective display area 
is escaped into the address electrode through an address 
electrode exposure part, thereby effectively preventing an 
accidental mis-discharge caused by an abnormal accumulation 
of a wall charge. Further, the same drive circuit as the 
related art can be used. In a plasma display panel related 
to a fifth invention where an electrode X and an electrode 
Y are arranged parallel to each other in a first substrate 
outside an effective display area which exists for each 
display line, an electrode A is arranged to separately 
cross the electrode X and the electrode Y in the first 
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substrate or a second substrate which faces the first 
substrate, and surfaces of the electrode X and the 
electrode Y within the effective display area are covered 
with a dielectric substance, a conductive film is deposited 
on the dielectric substance on top of the electrode A and 
in an effective display area inner part outside the 
effective display area. 

[0021] According to the fifth invention, a charge 

transmitted in an address electrode direction to be 
accumulated around the border of an effective display area 
is escaped through a conductive film, thereby effectively 
preventing an accidental mis-discharge caused by an 
abnormal accumulation of a wall charge. In a first aspect 
of the fifth invention, a plasma display device includes a 
plasma display panel and . a drive circuit, and wherein the 
drive circuit applies a selection voltage and a non- 
selection voltage to the electrode Y of selection or non- 
selection, sequentially scans the selection of the 
electrode Y, and selectively applies a write voltage to the 
electrode A in accordance with a display data for each 
selection to generate a discharge, thereby generating a 
wall charge required for a sustain discharge, and it 
applies an AC sustain pulse between the electrode X and the 
electrode Y after the write discharge. 

[0022] In a driving method of a plasma display panel, 

related to a sixth invention where an electrode X and an 
electrode Y are arranged parallel to each other in a first 
substrate for each display line and outside an effective 
display area which exists in an orthogonal direction to the 
display line, an electrode A is arranged to separately 
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cross the electrode X and the electrode Y in the first 
substrate or a second substrate which, faces the first 
substrate, and surfaces of the electrode X and the 
electrode Y are covered with a dielectric substance, a 
discharge is performed between the electrodes X and Y 
outside the effective display area for erasing a wall 
charge . 

[0023] In a driving method of a plasma display panel 

where an electrode X and an electrode Y are arranged 
parallel to each other in a first substrate for each 
display line, an electrode A is arranged to separately 
cross the electrode X and the electrode Y in the first 
substrate or a second substrate which faces the first 
substrate, and surfaces of the electrode X and the 
electrode Y are covered with a dielectric substance, a 
selection voltage and a non-selection voltage are applied 
to the electrode Y of selection or non-selection, the 
selection of the electrode Y is sequentially scanned, and a 
write voltage is selectively applied to the electrode A in 
response to a display data for each selection to generate a 
discharge, thereby generating a wall charge required for a 
sustain discharge to make the scan direction in one 
direction or another direction for each subfield, and an AC 
sustain pulse is applied between the electrode X and the 
electrode Y after the write discharge. 

[Embodiments of the invention] 

[002 4] Hereinafter, embodiments of the present 

invention are explained on the basis of; the accompanying 
drawings . 
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[First embodiment] 

FIG. 1 is a block diagram of a plasma display device 20 of 
a first embodiment of the present invention. 

[0025] A PDP 21 has non-display lines formed outside 

an effective display area as described above, and dummy 
electrodes XD1, XD2 , YD1 and YD2 are only used among them. 
A drive circuit for them is almost the same as that for the 
electrodes XI to Xn and the electrodes Yl to Yn within the 
effective display area, as described in the following. 
Hereinafter, they are named as follows for the sake of 
simplification . 

Electrode X: electrodes XI to Xn 
Electrode Y: electrodes Yl to Yn 

Electrode Y inclusive of dummy: electrodes Yl to Yn, YD1 
and YD2 

Address electrode A: address electrodes Al to Am 

[0026] Voltages applied to these electrodes are 

generated in a power supply circuit 2 2 and supplied to the 
electrodes through an address driver 23, a Y common driver 
24, a scan driver 25 and an X common driver 26. The 
voltages applied to the electrode are, for example, Vw « 
130V, Vs - 180V, Va = 50V, -Vsc = -50V, -Vy - -150. The 
address driver 23, the Y common driver 24, the scan driver 
25 and the X common driver 26 are controlled by a signal 
from a control signal 27. The control signal 27 generates 
the signal on the basis of a dot clock CLK, a vertical 
synchronization signal VSYNC and' a horizontal 
synchronization signal HSYNC which are supplied from the 
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outside, and converts a display data DATA supplied from the 
outside for the PDP 21 to supply to the address driver 23. 

[0027] The address driver 23 includes a shift register 

221, and latch circuits 222, 223. In the address driver 23, 
if the display data for one row is supplied from the 
control circuit 27 to the shift register 231, it is kept in 
the latch circuit 232 and a second voltage pattern 
corresponding to the display data is supplied to the 
address electrode A. The scan driver 25 includes a shift 
register 251 of n bits and a driver 252 having n+2 drivers 
(constituent unit) 2521 shown in FIG. 2. The shift 
register 251 supplies '1' to a series data input terminal 
by being synchronized in an early part of an address period 
within a subfield, and supplies a shift pulse synchronized 
with an address cycle to a clock input terminal. An n bit 
parallel output of the shift register 251 is supplied to 
the data input terminal of the constituent unit of the 
driver 252 of which the output terminal is connected to the 
electrodes Yl to Yn. '0' is supplied independently of the 
shift register 251 to the data input terminal of the 
constituent unit of the driver 252 of which the output 
terminal is connected to the electrodes YD1 and YD2 . 

[0028] The configuration of the driver 2521 which is a 

* 

constituent unit of the driver 252 is illustrated in FIG. 2. 
A wire line L3 is connected to one of the electrodes Y 
inclusive of dummies, and common wire lines LI and L2 are 
commonly connected to n+2 drivers 2 521. A signal SC is 
supplied from a control circuit 2 7 and a signal SI is 1 bit 
of the shift register 251 or r 0' . 
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[0029] In a sustain discharge period, switches SW1 and 

SW2 are turned off by the signal SC. In this state, the 
wire line L3 is in a state of 0V and the common lire line 
L2 becomes a floating state, and if a sustain voltage Vs is 
applied to the common wire line LI, the wire line L3 rises 
to the sustain voltage Vs through a diode Dl . If the 
common wire line LI is in the floating state and the common 
wire line L2 is Ov, a current flows from the wire line 1.3 
through a diode D2 to make the wire line L3 drop down to 0V. 



[0030] In an address period, the switches SW1 and SW2 

are all turned off by the signal SC, a selection voltage - 
Vy is applied to the common wire line LI in the state, and 
a non-selection voltage -Vsc is applied to the common wire 
line L2 . The switches SW1 and SW2 are controlled by a 
logic circuit 252A on the basis of the signals SI and SC. 
When the SI is '0', the switch SW2 is turned on while the 
switch SW1 is turned off, and the common wire line L2 is 
changed to a non-selection voltage -Vsc. And, when the SI 
is *1' , the switch SW1 is turned on while, the switch SW2 is 
turned off, and the wire line L3 is changed to a non- 
selection voltage -Vy . 



[0031] The Y common driver 24 applies a driving 

voltage to the common wire lines LI or L2 as above or 
changes the common wire line LI or the common wire line L2 
to the floating state, in response to a control signal from 
the control circuit 27. An output voltage of the X common 
driver 2 6 is controlled by the control circuit 17 and the 
output terminal of the X common driver 2 6 is commonly 
connected to the electrodes XI to Xn, the electrode xdl and 
the electrode XD2 . 
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[0032] Next, an operation of a plasma display device 

20 configured as above is explained on the basis of FIG. 3. 
The driving method is an address/sustain discharge 
separation type * write address method. And, one subfield 
can be divided into a reset period for completely erasing 
most of the wall charges of all cells; an address period 
for accumulating the wall charges, which is required for 
the sustain discharge that is to be taken place later for 
the turned-on pixel, by the address discharge; and a 
sustain discharge period for generating the sustain 
discharge only for the cell, where the address discharge is 
generated, by raising the sustain pulse in the wall charge. 

i) Reset period 

[0033] In order to reliably perform (a~b) erasure 

discharge, an entire write discharge is performed for 
making the wall charge, which depends on a display state, 
uniform before the erasure discharge. While the previous 
electrode is made to be 0V, a write pulse of a voltage 
Vs+Vw is applied to the electrode X, and at the same time, 
a pulse of a voltage Vaw is applied to the address 
electrode A. 

[0034] The voltage Vs+Vw is higher than a discharge 

inception voltage between the electrodes- X and Y, and the 
entire write discharge W is generated between the adjacent 
electrodes X and Y inclusive of the dummy row irrespective 
of the presence and absence of the wall charge. The 
generated electrons and positive ions are drawn by the 
electric field formed by the applied voltage between the 
electrodes X and Y to generate the wall charge of which the 
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polarity is reverse to that of the applied voltage, the 
electric field strength of the discharge space is reduced 
by this, and the discharge is completed in 1 to a few fis . 
The voltage Vaw is about (Vs + Vw)/2, and the applied 
voltage between the electrodes A and X and the applied 
voltage between the electrodes A and Y have reverse 
polarities to each other and are the same in absolute value, 
thus the average of the wall charge adhered to the 
fluorescent substance by the discharge becomes almost OV . 

[0035] (b~c) address electrode A and the electrode X 

become 0V simultaneously to make the applied voltage, which 
has a reverse polarity to the wall voltage, disappear. The 
wall voltage between the electrodes X and Y is higher than 
the discharge inception voltage (the voltage Vs+Vw is 
determined to be higher), thereby generating an entire 
self -erasure discharge C including the dummy row. At this 
moment, the applied voltage of all electrodes is 0V, thus 
almost no wall charge is generated by the discharge and the 
ion and electron are re-combined within the discharge space 
to be almost completely neutralized. 

ii) Address period 

[0036] While (c~d) electrode X has the voltage Vax and 

the electrodes Y2 to Yn and the electrodes YD1 and YD2 of 
non-selection have a non-selection voltage -Vsc, a scan 
pulse of a selection voltage -Vy is applied to the selected 
electrode Yl and an address pulse of a write voltage Va is 
applied to the address electrode A which corresponds to a 
to-be-turned-on pixel. The reason why the non-selection 
electrodes Y2 to Yn are made to have a negative voltage is 
because the power consumption is reduced by lowering the 
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write voltage Va which has a large number of pulses. The 
reason why the electrodes YD1 and YD2 are made to have a 
negative voltage is for making its configuration simpler. 

[0037] By this, the address discharge is generated 

between the electrodes A and Yl only for the cells which 
turn on the first selection line. And this triggers to 
generate the discharge between the electrodes XI and Yl and 
to respectively generate a sufficient amount of negative 
and positive wall charges, with which the sustain discharge 
can be performed later, in the electrode X side and the 
electrode Y side. Hereinafter, the same operation as the 
above for the electrodes Y2 to Yn is performed one by one. 

[0038] Because the electrode YD1 and. the electrode YD2 

are not selected, the wall charge required for the sustain 
discharge is not accumulated in the dummy row. 

iii) Sustain discharge period 

While (d-e) address electrode A is made to be 
Ve=Vs/2 and the electrode X is made to be 0V, a sustain 
pulse of the sustain voltage Vs is applied to the 
electrodes Y, YD1 and YD2 . The reason why the address 
electrode A is made to be Ve=Vs/2 is because the 
deterioration of the fluorescent substance is prevented by 
removing the electric field formed by the negative wall 
charge which is generated in the address electrode side by 
the address discharge and by reducing the ion which comes 
to the address electrode upon the sustain discharge. The 
reason why the pulse of the sustain voltage Vs is also 
applied to the electrodes YD1 and YD2 is for simplifying 
its configuration . 
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[0039] Only for the pixels which are written during 

the address period, the sum of the applied voltage between 
the electrodes Y and X and the wall voltage is higher than 
the sustain discharge inception voltage, the sustain 
discharge is generated to emit light, and the wall charge 
of reverse polarity is generated to complete the discharge. 
While (e- ) electrodes Y, YD1 and YD2 is made to be 0V, the 
sustain pulse of the sustain voltage Vs is applied to the 
electrode X. 

[0040] Hereinafter, the sustain discharge as above is 

periodically repeated. In the end of the sustain discharge 
period, the wall voltage is made to have the same polarity 
as the entire write pulse in the beginning of the next 
reset period. According to the first embodiment of the 
present invention, the entire write discharge and the 
erasure discharge following this are performed even for the 
dummy electrode outside the effective display area which is 
a transmission place of the charge that becomes the cause 
of the mis-discharge, on the other hand, the scan which 
becomes the cause of the charge transmission of an address 
electrode direction is not performed for the dummy 
electrode, thus the wall charge accumulated around the 
border of the effective display area of the address 
electrode is effectively neutralized to prevent the 
accidental mis-discharge . 

[0041] Further, upon the entire write discharge, the 

address electrode A becomes a cathode and the electrode X 
becomes an anode, thus the positive ion is drawn to the 
address electrode and the negative wall charge accumulated 
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around the border of the effective display area of the 
address electrode is effectively neutralized. Further, the 
drive circuit of the electrode YD1 and the electrode YD2 is 
the same as the drive circuit of the electrodes Yl to Yn, 
and only simplified to be non-selected in the address 
period, thus it is not necessary to add a circuit of a 
special configuration or to supply a special data. The 
driver 2521 for the dummy electrodes YD1 and YD2 is added, 
the dummy electrodes YD1 and YD2 are connected in the same 
manner as the electrodes Yl to Yn, and because it is good 
if the dummy electrodes XD1 and XD2 are connected in the 
same manner as the electrodes XI to Xn, there is required 
no special process for preventing the mis-discharge around 
the border of the effective display area of the address 
electrode and it is suitable for mass production, in 
relation to the fabrication of the PDP 21. 

[Second embodiment] 

[0042] In a second embodiment of the present invention, 

the electrode outside of the display area of FIG . 1 is not 
connected to the drive circuit, and a scan sequence of the 
electrodes Yl to Yn in the address period is reversely made 
for each field instead thereof. FIG . 5 represents a frame 
composition and the scan sequence of display lines 1 to n 
(electrodes Yl to Yn) . 

[004 3] Brightness is determined by . the frequency of 

the sustain pulse in the sustain discharge period, thus, as 
shown in FIG. 18, one frame is divided into 8 subfields SF1 
to SF8 and the ratio of the sustain discharge period of the 
subfields SF1 to SF8 is 1:2:4:8:16:32:64. Hereby, 256 gray 
level display can be performed. If the screen is renewed 
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at 60 Hz, one frame is 16.7ms. 



[0044] In the address period, the electrode Y is 

scanned in an order of the display lines 1 to n in odd- 
numbered subfields SF1, SF3, SF5 and SF7 , and on the 
contrary, the electrode Y is scanned in an order of the 
display lines n to 1 in even-numbered subfields SF2, SL ;,/ i, 
SF6 and SF8 . An electrode applying voltage waveform of the 
odd-numbered subfield is the same as in FIG. 3. But, no 
voltage is applied to the dummy electrodes YD1 and YD2 . 
FIG. 6 represents an electrode applying voltage waveform in 
the even-numbered subfield. The waveform can be obtained 
by shifting the shif t register 251 of FIG . 1 in a reverse 
direction . 

[0045] FIG. 4 represents a scan driver 25A of the 

second embodiment corresponding to the scan driver 2 5 of 
FIG. 1. The scan driver 25A includes a selector 253 having 
n number of 2 input selectors to the n bit shift registers 
251A and 251B of the same configuration, and a driver 252 
for the electrodes Yl to Yn . The first to n th output bits 
of the shift register 251 are respectively supplied to the 
input terminals of the first to n th selectors of the 
selector 2 53, and the n th to first output bits of the shift 
register 251B are respectively supplied to the input 
terminals of the first to n th selectors of the selector 253. 

[004 6] In case of scanning from the first display line 

to the final display line (forward direction), the selector 
253 selects the output of the shift register 251A by a 
selection signal from the control circuit 27, and the 
parallel output of the shift register 251A is drawn out 

» 

27/31 



from the selector 253. In the shift register 251A, x l' is 
supplied to the series data input terminal to be shifted by 
a shift pulse. In case of scanning from the final display 
line to the first display lien (reverse direction) , the 
selector 253 selects the output of the shift register 251B 
by a selection signal from the control circuit 27, and the 
parallel output of the shift register 251B is drawn out 
from the selector 253. In the shift register 251B, *1' is 
supplied to the series data input terminal to be shifted by 
a shift pulse. 

[0047] N outputs of the selector 253 are supplied to 

the data input terminal of n constituent units of each 
driver 252. Hereby, the electrodes Yl to Yn are selected 
one by one in a direction corresponding to the selection 
signal. According to the second embodiment of the present 
invention, the transmission direction of the positive ion 
and electrons of which directions are different from each 
other shown in FIG. 12 is reversed by reversing the scan 
direction, thus it is neutralized before the wall charge 
which is transmitted along the address electrode and 
remains around the border of the effective display area is 
abnormally accumulated, thereby enabling to prevent the 
accidental mis-discharge from being generated. 

[0048] Further, it is not necessary to have a power 

drive circuit for the dummy electrode, thus the 
manufacturing cost and power consumption can be reduced 
more in this embodiment than in the first embodiment. 



[Third embodiment] 

The configuration of the PDP is studied by 
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paying attention to the cause for the mis-discharge 
generation of FIG. 12, thus it is possible to effectively 
prevent the mis-discharge by use of the drive circuit of 
the related art. FIG. 7 illustrates a partial cross 
section according to an address electrode of the PDP as a 
third embodiment of the present invention. 

[0049] In the PDP, the fluorescent substance on the 

address electrode Al around the border of the effective 
display area of the first display line side, i.e., around 
an area between the electrodes Yl and XI or outside the 

* 

effective display area, is partially removed from the 
fluorescent substance 181 of FIG. 10, thereby forming an 
address electrode exposure part 19. According to this 
configuration, the charge transmitted in the address 
electrode direction to be accumulated around the border of 
the effective display area is escaped into the address 
electrode through the address electrode exposure part 19, 
thereby preventing the accidental mis-discharge by the 
abnormal accumulation of the wall charge. Further, it is 
possible to use the related art drive circuit. 

[0050] As described above, the accidental mis- 

discharge is generated irrespective of the presence or 
absence of the dummy pixel, thus the third embodiment can 
be applied regardless of whether or not the dummy pixel 
exists outside the effective display area. 

[ Fourth embodiment ] 

FIG. 8 illustrates a partial cross section of 
the PDP according to a fourth embodiment of the present 
invention and corresponds to FIG. 7. 
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[0051] In the PDF, a metal. film 30 is deposited 

outside the effective display area on the fluorescent 
substance 181 or at least in a part around the border of 
the effective display area instead of forming the address 
electrode exposure part 19. The metal film 30 is connected 
to the address electrode Al or to a ground line by forming 
a contact hole in the fluorescent substance 181. The same 
effect as FIG. 7 can also be obtained by such a 
configuration . 

[0052] Further, this invention includes variations of 

embodiments other than these. For example, it is good if: 
the dummy electrode connected to the drive circuits 2 5 and 
2 6 of FIG. 1 is more than a pair. 

[Brief description of the drawings] 

FIG. 1 is a block diagram illustrating a brief 
configuration of a plasma display device of a first; 
embodiment of the present invention; 

FIG. 2 is a circuit diagram of a constituent unit of 
an electrode Y driver of FIG. 1; 

FIG. 3 is a waveform diagram of an electrode 
applying voltage illustrating a driving method of a PDF of 
FIG. 1; 

FIG. 4 is a block diagram of a scan driver of a 
second embodiment of the present invention; 

FIG. 5 is a diagram illustrating a frame composition 
and a scan sequence of a second embodiment of the present 
invention; 

FIG. 6 is a waveform diagram of an electrode 
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applying voltage in case of scanning in a reverse 
direction; 

FIG. 7 is a partial cross sectional diagram 
according to an address electrode of a i?DP of a third 
embodiment of the present invention ; 

FIG. 8 is a partial cross sectional diagram 
according to an address electrode of a PDP of a fourth 
embodiment of the present invention; 

FIG. 9 is a brief plan view of a surface discharge 
AC type PDP; 

FIG. 10 is a perspective plan view illustrating a 
state that a gap between opposite surfaces of a color pixel 
of the PDP of FIG. 9 is enlarged; 

FIG. 11 is a cross sectional diagram according to an 
electrode XI in the color pixel of the PDP of FIG . 9; and 

FIG. 12 is a explanatory diagram of a process which 
is considered as a cause for generating an accidental mis- 
discharge. 



[Reference numerals] 

181A, 181B: fluorescent substance 



19: address electrode exposure part 

20: plasma display device 

21: PDP 

23: address driver 

231, 251A, 251B, 251: shift register 

232: latch circuit 

233, 252, 2532: driver 

2 53 : selector 
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